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Claims 




[c2] 




[c5] 



1 /"Aaap-filling process, comprising the steps of: providing a substrate having a 
dielectnb4^yer thereon, wherein the dielectric layer has an opening therein; 
forming a gap^ttljmg material layer over the dielectric layer and inside the 
opening; removing ap&^tion of the gap-filling material from the gap-filling 
material layer to expose the&i^lectric layer; and conducting a gap-filling 
material treatment on the gap-fimfog^jriaterial layer and the dielectric layer. 

2. The^^p-filling process of claim 1, wherein the gap-filling material treatment 
includes etcmftgjfhe dielectric layer and the gap-filling material layer to remove 
a portion of the (Sj^ftefctcjc layer and the gap-filling material layer and hence 
planarizing the gap-filling rrfctf^rial layer. 

B.^e gap-filling process of claim 1, wherein the gap-filling material treatment 
includes forming a protective layer over the gap-filling material layer by 
conducting plasma treatment, an ultra-violet curing or a chemical immersion. 

4. The gap-fillbag process of claim 1, wherein steps for treating the gap-filling 
material include:etching the dielectric layer and the gap-filling material layer; 
and forming a protective layer over the gap-filling material layer by conducting 
a plasma treatment, an\jltra-violet curing or a chemical immersion. 

5. The gap-filling process of claim 1 , wherein the step of removing a portion of 
the gap-filling material from the gap-filling material layer includes etching or 
chemical-mechanical polishing. 



[c6] 



6. The gap-filling process of claim l>ywherein material constituting the gap- 
filling material layer is selected from a group consisting of 1-line photoresist, 
deep ultra-violet photoresist and bottom apti-reflection coating. 



[c7] 



7. The gap-filling process of claim 1, wherein the step of forming the gap- 
filling material layer includes spin coating. 



[c8] 



8. The gap-filling process of claim 1 , wherein after the\step of treating the gap- 
filling material on the gap-filling material layer and the aielectric layer, further 
includes forming a bottom anti-reflection coating over the gap-filling material 
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layer and the dielectric layer. 



[c9] 



[clO] 



[ell] 



W V7 



[c!3] 



[cl4] 



[CIS] 



9. Tfte gap-filling process of claim 1, wherein the opening is selected from a 
group assisting of a via opening, a contact opening, a trench and a dual 
damascene^Qpening. 

1 0. A gap-filling pi^cess for fabricating a dual damascene structure, comprising 
the steps ofproviding^ substrate; sequentially forming a protective layer, a first 
dielectric layer, an etchingVstop layer, a second dielectric layer and a cap layer 
over the substrate; forming a\ia opening passing through the first dielectric 
layer, the etching stop layer, the second dielectric layer and the cap layer; 
forming a gap-filling material layer oyer the cap layer and inside the via 
opening; removing a portion of the gap^illing material from the gap-filling 
material layer to expose the cap layer; and conducting a gap-filling material 
treatment on the gap-filling material layer and the cap layer. 

1 1 . T^TV^gap-filling process of claim 1 0, wherein the gap-filling material 
treatment inc^d^etching the cap layer and the gap-filling material layer to 
remove a portion orthe cap layer and the gap-filling material layer and hence 
planarizing the gap-fillingrh-a|erial layer. 

12. Tta gap-filling process of claim 10, wherein the gap-filling material 
treatmenWicludes forming a protective layer over the gap-filling material layer 
by conducting^ plasma treatment, an ultra-violet curing or a chemical 
immersion. 

1 3. The gap-filling pro^ss of claim 1 0, wherein steps for treating the gap- 
filling material includes:etching the cap layer and the gap-filling material layer; 
and forming a protective layer oyer the gap-filling material layer by conducting 
a plasma treatment, an ultra-violer^uring or a chemical immersion. 

14. The gap-filling process of claim 10, wherein the step of removing a portion 
of the gap-filling material from the gap-fillin^materia! layer includes etching or 
chemical-mechanical polishing. 

1 5. The gap-filling process of claim 1 0, wherein the st^to of forming the gap- 



APP ED=10065803 



Page 10 of 19 



10065803 . JUL 2 J 



[c!6] 



[cl7] 



Jjng material layer includes spin coating. 

16. ThKgap-filling process of claim 10, wherein material constituting the gap- 
filling mateN^I layer is selected from a group consisting of 1-line photoresist, 
deep ultra-violebphotoresist and bottom anti-reflection coating. 

17. The gap-filling proce^sof claim 10, wherein after the step of treating the 
gap-filling material on the gapsfilling material layer and the cap layer, further 
includes forming a bottom anti-reft^tion coating over the gap-filling material 
layer and the dielectric layer. 
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